Metabolism and metabolomics of eukaryotes living under extreme conditions.
Treatises on extremophiles are frequently focused on organisms belonging to the Archaea and Eubacteria kingdoms. However, a significant number of eukaryotes, both unicellular and multicellular, have evolved to live and thrive in extreme environments. Although less is known about eukaryotic life in extreme environments in comparison to prokaryotic extremophiles, advances in genomics and in comprehensive, high-throughput metabolic profiling techniques have provided new insight into the metabolic adaptations of eukaryotes living under extreme conditions. In this review, we will provide an overview of extremophilic life forms with emphasis on eukaryotes and we will compare metabolic adaptations in different eukaryotic extremophiles to identify generalities and specializations in adaptation to life under extreme conditions. Special emphasis will be devoted to the thermoacidophilic unicellular red alga Galdieria sulphuraria (Cyanidiaceae) as one example of a eukaryotic extremophile.